Effects of ryanodine in skinned cardiac cells.
Ryanodine (1 X 10(-5) M) did not affect the Ca2+ sensitivity of the myofilaments of skinned (sarcolemma removed by microdissection) cardiac cells from the rat ventricle. Ryanodine (1 X 10(-5) M) inhibited three types of Ca2+ release from the sarcoplasmic reticulum (SR), which have different mechanisms: 1) Ca2+-induced release of Ca2+ triggered by a rapid and transient increase of [free Ca2+] at the outer surface of the SR; 2) caffeine-induced release of Ca2+; 3) spontaneous cyclic release of Ca2+ occurring in the continuous presence of a [free Ca2+] sufficient to overload the SR. These results suggest that the three types of Ca2+ release are through the same channel across the SR membrane, although the gating mechanisms are different for the three types. Ryanodine also diminished the rate of Ca2+ accumulation into the SR. Even in the presence of 1 X 10(-5) M ryanodine the SR accumulated Ca2+ that could be released when the SR was sufficiently overloaded with Ca2+. Thus, ryanodine pretreatment did not permit the direct activation of the myofilaments by externally applied Ca2+. The approximately 1000-fold difference in the effective concentrations of ryanodine in intact vs. skinned cardiac cells suggests that low concentrations of ryanodine act in the intact cardiac tissues through processes or on structures that are destroyed by the skinning procedure. No significant differences were observed in the effects of ryanodine in skinned cardiac cells from different adult mammalian species.